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INTENDED LEARNING OBJECTIVES (ILO) €» 


-At the end of this lecture, students should be able to: 


i. Describe the sequence of events taking place during 
the prenatal development of the cardiac loop. 


il. Discuss the fate of the embryonic structures. 
ili. Correlate the sinus venosus to its fate. 


Key points © 


. Early & later development of the heart 
. 4 changes in the heart tube 
. Fate of the embryonic cardiac loop 


. Changes & fate of sinus venosus 
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Introduction 


-Heart primordium 


CVS is the first organ system to 
function in the embryo (tO niaes 
orovide nutrition & O2 for the ws © 
rapidly growing embryo). sii 


.Ihe primordial heart & vascular 


. Cut edge 
of amnion 


i Primordial 
blood vessel 


system begin to develop in 3" 


during 4th week. 


-CVS is totally mesodermal in 
origin. (Lateral plate mesoderm) 


Blood island 
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Transverse mesoderm 


Buccopharyngeal membrane 


graxial mesoderm 
(segmented) 


LILIL. 
EIL I 


Paraxial mesoderm 


Intermediate cell mass 


Lateral plate 
(and intra-embryonic coelo 


mesoderm 


LI *i*lelele 


sja |\«/(@'* 


Notochord 
rimitive streak 
Extraembryonic 
Caudal mesoderm 


mesoderm 
loacal membrane 
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Development of 
té Early development: the heart 


It develops from the splanchnic mesoderm which lies infront of 


the buccopharyngeal membrane , ventral to the pericardial sac 
(cardiogenic area). 


- The angiogenic cells in this area form 2 endocardial heart 
ti 


- Transverse mesoderm 


Connecting stalk ; 
Ectoderm didi Atrium 
Allantois 
d 
Notochord 
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Intraembryonic f Buccopharyngeal membrane 
cavity Splanchnic Ballon 7E Cardiogenic ? 
mesoderm layer bel A ; mesoderm "LH Paraxial mesoderm 
Z- * (segmented) 
Blood islands A ! = 
B Ventricle z Intermediate cell mass 
Endoderm 5 A 
Ld 
ea — — — Lateral plate mesoderm 
Pericardial cavity | 


J (and intra-embryonic coelo 


LJ Sh 


Primitive streak 
Caudal mesoderm 


€loacal membrane 


eLater development of the heart: 


-Lateral embryonic folding => The 2 endothelial 
heart tubes approach each other & fuse to 
form a single heart tube. 


.Fusion of the heart tubes begins at the 


cranial end & extends caudally. 
Development of the heart ! 
Blood flow 


Endocarcial Fusion into 


tubes primitive 


| heart tube 


Primitive 20 d 


blcod Cardio-pulmonary Module | egit 
escape -angman. Medical embrygalogy edition 


21 days 
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9 
-Pericardial Sac 
develops from the 
transverse cranial part 
of the U-shaped intra- 
embryonic coelom 
dorsal to the 


cardiogenic plate. 


-it is situated between 
the septum transversum 
(cranially & the oro- 


pharyngeal membrane 
(caudally) before 
folding. 
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Intraembryonic 


Splanchnic 
mesoderm layer 


Primitive node A&^ 


Primitive streak ^* 


A 
Cardiogenic field 
C Notochord 
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Cut ecge of amnion 


Before fo fearicardial sac & primordial heart 


MNMortochora Neural tubo 


i corci) 
Oropharyngeal reermbrance 
E Septum transversurm® 
After folding eerste a te 
Forebrain 
Foregut 
Primordial Beart 
Septurn 
rSurm 

Pecicardial 
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edition <= oropharyngeal membrane 
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.Cranial 


(head) folding => Heart 


tube becomes: 


foregut. 
2.Dorsal 


1.Ventral to the 


to 


pericardial sac. 
3.Caudal to oro- 
pharyngeal 


Developing brain Notochord Neural tubo 
(future spinal cord) 


Amnion 


Oropharyngeal membrane 
Pericardial coetom 
Primordial hoart 


Septum transversum 


membrane (Mouth). 
eMyanaitium the 
gepelans from 
Spaascensam 


Developing spinal cord 


Developing forebrain 


"miogdetomsituated 


Foregut 


Heart (cut ends) 


between 


Five-Year th e n 


heart 


the 


pericardial sac & 
endocardial 
tube 


crilmsmmer iM 
pulmonary M 


Septum transversum 


Pericardial cavity 
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-Endocardium 


-Myocardium 


IS derived 


endocardial heart tube. 


is derived from 


myoepicardial mantle. 


-Epicardium is derived from the visceral 
layer of pericardial sac. 


from 


the 
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gMention true or faise: 
1. CVS develops completely from paraxial mesoderm. 


2. From which primordium does myoepicardial mantle 
develops? 


a. Splanchnic lateral plate mesoderm 
b. Paraxial mesoderm 

c. Somatic lateral plate mesoderm 

d. Intermediate cell mass 

e. Endoderm of yolk sac 
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«Changes of the heart tube: 4 changes 


I-The endocardial heart tube invaginates the pericardial sac 
from its dorsal aspect dividing it into a visceral layer 
(epicardium) & a parietal layer. 


-A  double-layered fold called dorsal mesocardium is 
attached to the dorsum of the tube. Later, the dorsal 


mesocardium becomes absorbed forming the transverse 
sinus o Oropharyngeal membrane 
mmm Developing spinal cord 


Developing forebrain 


Foregut 
Heart (cut ends) 
Septum transversum 


Keith L. Moore: Before we are born, 7* Pericardial cawity 


edition 


M rdium 
New Five-Year Program cane Sohne V nul 15 


11.5 chambers appear as dilatations (separated by 
constrictions) in the heart tube. In a cranio-caudal order, 
they are: 


l.Truncus arteriosus. 

2.Bulbus cordis (Conus cordis). 
3.Primitive or common ventricle. 
4.Primitive or common atrium. 
5.Sinus venosus (a body & 2 horns). 


-Truncus arteriosus (TA) is continuous cranially with the 
aortic sac from which the pharyngeal arch arteries arise 
& pass to the dorsal aortae. 


-Sinus venosus receives (on each side) 3 veins: Umbilical 
vein(from the placenta), vitelline vein (from yolk sac) & 
common Cardinal veins (from body of embryo). 


.The ,artertal..end (TA) & venous.end.(sinus venosus) of 


kha haart area Gfwvarl hu tha nhannnarl arrhac KX, tha 


Aortic 
arches 


NS 
b) atrium 
T 


| 


228 ventricle 
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Il.Elongation and bending of the heart tube: Cardiac loop 
-Causes of bending: 
l.Elongation of the heart tube, while its 2 ends are fixed. 


2.Disproportionate growth between heart tube & pericardial 
Sac. 


3.Disproportionate growth between different parts of the heart 
tube. 


-Because the bulbus cordis & the ventricle grow faster than 
other regions, the heart bends (to the right) on itself, forming a 
U-shaped bulbo-ventricular loop. Convex to the right 


Waheeb 


(f Aortic roots 2; atrium & sinus 


^. — Pericardium 


Bulbus 
cordis *. : * f ^ 
—9Pericardial cavity --~ 

' so = 


: 4 ~, Left atrium 
! Bulboventricufar 
: , sulcus 
" Ventricle : 


Atrium 
Sinus venosus 


Straight Looped Converged 


B 


Development of cardiac chambers 


Aortic roots 


^. — Pericardium 
Bulbus ` 
cordis $. 
_— Pericardial cavity  .- 
: 4^ ~, Left atrium 
: Bulboventricutar ’ 


Ventricle 


Atrium 


Sinus venosus 


Langman: Medical embryology; 14*^ edition : 
g d oY: Common cardinal vein 
Anterior 


cardinal vein Dorsal aorta 
Aortic Aortic arches Chorionic 
(II and III) villus 
arches 
Internal 
carotid 
artery 
! ON a 
b = atrium 


| 


[7 —c ventricle Aortic sac Umbilical vein 
and artery 
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Aortic arch | 
Truncus 
arteriosus 


_Weantriche 


Truncus 
arteriosus - 


-Left 


Right atrium evtrium 


Left atrium 


Conus 
arteriosus 


30 days 
35 days 
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riongation and bending of the heart tube 
Formation of the cardiac loop | 


Enloe 


Aortic roots Straight Looped Converged 


www.sheaheart.com 


Pericardium 


Pericardial cavity 


\ ! 
| Bulboventricular — 1 
| sulcus < 


- Sinus 
venosus 


Sinus 
venosus 


https://radiologykey.com 
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ventricle 
atrio-ventricular canal. 


either side of the bulbus cordis. 


Truncus Primitive 
arteriosus left atrium 


Trabeculated ; : 
part of right 
ventricle 


N 
NN 


T aum mnes 
Langman PNE! Kal grabnyelogy; It eden Cardio-pulmonary Module 
Interventricular sulcus 


mThe constriction between the atrium & the 
is slightly elongated forming the 


-The atrium expands transversely, bulging on 


' Bulboventricutar 


Pericardium 


i9 Pericardial cavity 
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IV.Caudal migration: 


The heart & pericardium migrate 
caudally from the level of 3'* - 4th 
somites to the level of 17% - 20th 
somites. Due to foldina & arowth. 


1st, 2nd, 3rd, and 


4th pharyngeal 
arches 


Site of 
midbrain 


Site of 
lens placode Left atrial 
prominence 
of heart 


Site of 
nasal placode 
Left ventricular 


Upper limb 
bud 


Caudal 


Mesonephric 
P prominence 


, " 
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PeFate of the embryonic cardiac loop: Derivatives of cardiac 
chambers 


l.Truncus arteriosus => Ascending aorta & pulmonary trunk. 


2.Bulbus cordis (Conus cordis) = Smooth outflow parts of both 
ventricles: Infundibulum (conus arteriosus) of right ventricle & 
aortic vestibule of left ventricle. 


3.Primitive ventricle > Rough (trabeculated) inflow parts of 


both ventricles. 


4.Primitive atrium > Rough (trabeculated) parts of both atria: 
Right auricle & left auricle. 


5.Sinus venosus > Smooth part of right atrium (sinus venarum) 
& coronary venous sinus. 


.Smooth part of the left atrium develops from the absorbed 
pulmonary veins. 


mgmMention true or f... 


l.Bulbus cordis is the most cranial of the cardiac 
chambers. F 


2.Primitive ventricle gives rise to conus arteriosus. 


3.As a result of cranial folding, heart becomes ventral 
to the pericardial sac. 


4.Sinus venosus gives smooth posterior parts of both 
right & left atria. 
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eSinus venosus: 


-Initially, the sinus venosus opens 
into the center of dorsal wall of 
the primitive atrium. 


-It is formed of a body & 2 horns 
(right & left). 


-Each horn receives 3 veins: 


l.Umbilical vein from the chorion 
(placenta). 


2.Vitelline vein from the umbilical 
vesicle (yolk sac). 


3.Common cardinal 
body of embryo. 


.Ihe opening between the sinus 
venosus & the atrium is a vertical 


Cakdio 


vein from 


slit. Its edaes are called the right. 


ACV. 


PCV 


nary Module 


Sinuatrial 
junction 


Bulbua gordea 


Right horn of sires venous 
Rigid antorkor cardinal san 
Aight common cardinal wain 


Fight peestarian cardinal vin 


Fight urnblcal ein 


Left Welling vein Pag vii vn 


Posterior view 
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gChanges in sinus venosus: 


-By the end of 4'^ week, the right sinus horn 
becomes larger than the left sinus horn (due 
to left to right shunt of the venous blood) > 
Sinu-atrial orifice moves to the right. 


-As the right sinus horn enlarges, it receives 
all the blood: From the head & neck through 


SVC, MERIT the jJjacepnta & the- caudal 


re ions Tene dn Right sinus 
ommon Jf E A x horn 
cardinal A: à - 
vein f 


A Inferior 
u "t pm: vena cava 
Left umbilical Right vitelline 
vein vein "Right ventricle 


Left ventricle LL 
24 days ——— 
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mFate of sinus venosus: 


A]Right horn is incorporated into the 
developing right atrium => Smooth posterior 
part of right atrium (sinus venarum). 


B]Body & left horn 2 Coronary venous sinus. 


Superior vena cava 


Aorta 


Oblique Oblique vein 
of left atrium 


vein of 


left atrium F 
Pulmonary AB 


veins E Di e 


Coronary 
sinus 


Inferior vena cava 


Coronary sinus 
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-Fate of sinu-atrial (venous) valves: 
-Right valve => 3 derivatives: 
Upper part of the valve > Crista terminalis. 


Lower part of the valve Valve of IVC & valve 
of the coronary sinus. 


-Left valve is incorporated into interatrial 
septum. 


Superior vena cava Right auricle 


Limbus of fossa ovalis 


Crista terminalis Right ventricle 
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edition Valve of inferior vena cava Opening of coronary sinus 
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mList the derivatives 
sinus venosus. 


of 
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Wahe^^ 
Lecture Summary © 


: al in origin. Lateral plate 
mesoderm 
It diii eiit the pericardial sac 


(From behind). 

2. It develops 5 chambers. 

3. It elongates & bends => Cardiac 
loop. 

4. It migrates caudally. 


"M (separated by constrictions). in the 
Five “hea m rt tube. Remember the ir r fate 


SUGGESTED TEXTBOOKS €» 


1.Keith L. Moore: Before we are born, essentials of embryology and 

birth defects; 7'^ edition. 

2.Langman: Medical embryology; 14*^ edition. 

3.Web sites: https://studentconsult.inkling.com/ 
https://www.clinicalkey.com/student 
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